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（4）以 Fe3O4@P(St-co-O-B-EG)磁性聚合物微球为载体，对 Ag 纳米粒子、
Pt 纳米粒子及 VO-Schiff 催化剂进行负载，并以亲水性 4-硝基苯酚和疏水性硝基






















As an important material with excellent combination properties, nano hybrid 
materials have became a hot research topic in the field of nanotechnology. The 
in-depth study of the compatibility of organic-inorganic hybrid materials and thus 
building more function materials is proved to be a meaningful but challenging work.          
In this work, we synthetized Fe3O4@P(St-co-O-B-EG) magnetic polymer 
nanoshperes with core-shell structure using soap-free emulsion polymerization. By 
simply changing the content of Fe3O4 nanoparticles, we successfully controlled the 
magnetic intensity of the nanospheres. Meanwhile, we used the Fe3O4@P(St-co-O-B- 
EG) nanospheres as a carrier to support Au, Ag, Pt and VO-Schiff nanoparticles, 
respectively and obtained a series of composite microspheres with magnetic, optical 
and catalytic properties. We also explored a variety of factors that affect the loading 
efficiency. The main achievements of our work are shown as follows. 
(1) The superparamagnetic Fe3O4 nanoparticles were prepared by chemical 
coprecipitation method and modified with oleic acid to improve their hydrophobicity. 
The magnetic intensity of the modified Fe3O4 nanoparticles reached up to 63.8 
emu·g
-1
. We investigated the factors that affect both diameter and hydrophobicity of 
Fe3O4 nanoparticles. The oleic acid bilayer model was proposed and proved by using 
thermal gravimetric and other means. 
(2) We synthesized a novel amphiphilic polymer and employed it as a reavtive 
surfactant in the soap-free emulsion polymerization to prepare Fe3O4@P(St-co-O-B- 
EG) magnetic polymer nanoshperes. By using this method, we got a series of 
magnetic polymer nanospheres of which magnetic intensity varied from 0 to 20 
emu·g
-1
. The factors that affected the diameter and magnetic intensity of nanospheres 
as well as the mechanism of polymerization were discussed respectively. TEM, SEM, 















properties of Fe3O4@P(St-co-O-B--EG) nanospheres. 
    (3) The as-prepared Fe3O4@P(St-co-O-B-EG) nanospheres were used as an 
efficient carrier to support Au nanoparticles. Due to a “secondary growth” process, we 
successfully controlled the shape of Au nanoparticles. In detail, at the first stage 
sodium borohydride was chosen as a weak reductant to make plentiful Au seed crystal. 
At the second stage, ascorbic acid was chosen to make the seed grow bigger via a 
mild reduction reaction. UV-vis spectras were applied to study the optical property 
that could be regulated from 530 nm to 800 nm. Meanwhile, magnetic resonance 
imaging (MRI) was used to evaluate the T2 relaxivity coefficient. In addition, we used 
DLS to research the good stability of Au/Fe3O4@P(St-co-O-B-EG) composite 
nanospheres in aqueous solution. 
(4) Fe3O4@P(St-co-O-B-EG) nanospheres were also used to suppout Ag, Pt and 
VO-Schiff nanoparticles, respectively. To evaluate the catalytic performance of Ag/ 
Fe3O4@P(St-co-O-B-EG) and Pt/Fe3O4@P(St-co-O-B-EG) composite nanospheres, 
the reduction reaction of hydrophobic nitrobenzene and hydrophilic 4-nitrophenol 
were introduced. While the bromination reaction of phenol red was chosen as a 
catalysis model to study the catalytic performance of VO-Schiff/ Fe3O4@P(St-co-O- 
B-EG) composite nanospheres. We also studied the reusability of composite 
nanospheres via a magnetic separation. 
 
Keywords: Magnetic polymer nanospheres; Core-shell structure; Noble metal 
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对称式五类，如图 1.1 所示。 
 
 
图 1.1 磁性聚合物微球的结构 







一种磁核在内部可自由运动的结构（图 1.2 a、图 1.2 b）。Liu 等[9]利用油胺改性
过的 Fe3O4 颗粒和双亲大分子 mPEG-PCL 在水中直接组装得到核壳结构磁性聚
合物微球。Yang 等[10]将具有温度敏感性的 PEO-PPO-PEO 嵌段共聚物和具有 pH



















图 1.2 核-壳结构磁性聚合物微球的合成 
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